Properties of purified carbon monoxide dehydrogenase from Clostridium thermoaceticum, a nickel, iron-sulfur protein.
Carbon monoxide dehydrogenase from Clostridium thermoaceticum has been purified to homogeneity using a strict anaerobic procedure. The enzyme has a molecular weight of about 440,000 and it consists of three each of two different subunits giving the composition alpha 3 beta 3. The molecular weight of the alpha-subunit is 78,000 and that of the beta-subunit is 71,000. Pore limit gel electrophoresis gave a molecular weight of 161,000 indicating that the enzyme dissociates to form a dimer with an alpha beta structure. The dimer apparently contains per mol 2 nickel, 1 zinc, 11 iron, and 14 acid-labile sulfur. The anaerobic enzyme has an iron-sulfur type spectrum, which is changed in the presence of the substrate, CO. In the presence of oxygen, which destroys the activity or CO2, the spectrum is that of a typical iron-sulfur protein. Under acidic conditions a low molecular weight nickel factor separates from the enzyme. Viologens, methylene blue, ferredoxin, flavodoxin, and rubredoxin serve as electron acceptors. Of these rubredoxin is by far the most efficient. The enzyme has a pH optimum around 8.4. At this pH and 50 degrees C under 100% CO atmosphere, the apparent Km for methyl viologen is 3.03 mM and Vmax is 750 mumols of CO oxidized min-1 mg-1. Cyanide and methyl iodide inhibit the enzyme. CO reverses the cyanide inhibition but promotes the reaction with methyl iodide. The pure enzyme has no hydrogenase or formate dehydrogenase activity.